Load-insensitive assessment of myocardial performance after tumor necrosis factor-alpha in dogs.
Tumor necrosis factor-alpha (TNF alpha) has been implicated as an endogenous mediator of the cardiovascular manifestations of sepsis and septic shock. We studied the acute effects of a single dose (50 or 200 micrograms/kg) of intravenous recombinant human TNF alpha (rhTNF alpha) on myocardial function in halothane-anesthetized dogs. Regional cardiac dimensions were measured by using sonomicrometry. Intracavitary left ventricular, ascending aortic, and pulmonary artery pressures were measured by use of micromanometers. Cardiac index was determined by means of thermodilution. Myocardial performance was analyzed by assessing changes in the slope of the left ventricular end-diastolic length-stroke work relationship obtained by performing transient vena caval occlusions. Animals were resuscitated by means of normal saline solutions to maintain baseline regional end-diastolic length. Over a 3-hour period of observation, rhTNF alpha decreased systemic vascular resistance index, but the cytokine did not compromise intrinsic myocardial performance. The circulatory response to rhTNF alpha was a hyperdynamic state characterized by tachycardia, augmented cardiac index, and increased intrinsic myocardial contractility (leftward shift of the left ventricular end-diastolic length-stroke work relationship). In addition, rhTNF alpha caused systemic acidosis and increased plasma levels of prostacyclin metabolite (6-keto-prostaglandin F1 alpha). After the dose of rhTNF alpha large volumes of fluid were required to maintain baseline end-diastolic length. We conclude that in the acute setting, rhTNF alpha elicits abnormalities in peripheral vascular tone that are not accompanied by depression of myocardial function.